Activation of Rac by cadherin through the c-Src-Rap1-phosphatidylinositol 3-kinase-Vav2 pathway.
Cadherin first forms homo-cis-dimers on the cell surface of the same cells, followed by formation of homo-trans-dimers (trans-interactions) in a Ca2+-dependent manner, eventually causing adherens junctions. In addition, trans-interacting cadherin induces activation of Rac small G protein, which stabilizes non-trans-interacting cadherin on the plasma membrane by inhibiting its endocytosis through the reorganization of the actin cytoskeleton. However, it has not fully been understood how cadherin induces the activation of Rac. We examined here the molecular mechanism of the activation of Rac by trans-interacting cadherin in fibroblasts and epithelial cells. Trans-interacting cadherin induced activation of c-Src locally at the cadherin-based cell-cell adhesion sites. c-Src then tyrosine-phosphorylated Vav2, one of the Rac-GDP/GTP exchange factors (GEFs), and induced activation of C3G, one of the Rap1-GEFs, through Crk adaptor protein, resulting in the activation of Rap1 locally at the cadherin-based cell-cell adhesion sites. The c-Src-catalysed tyrosine phosphorylation was not sufficient for the activation of Vav2 and the c-Src-induced activation of Rap1 was additionally necessary for it, although activated Rap1 alone was not sufficient for the activation of non-tyrosine-phosphorylated Vav2. This effect of Rap1 on Vav2 was mediated by phosphatidylinositol 3-kinase. We describe here the signaling pathway from trans-interacting cadherin to the activation of Rac.